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X JRi^  Hueh privit*c«4 to r«eord m^ linevrs ttisnkt to 
Or* M«M#BtK,tAfrldi, BMa»r« l>tpartaiiit of Botaiv« l!llgaili 
MttiflLln iTiiiYtrslV and Pr« Vlnadra Stiiarf DtpartMiat of 
B t^aagr, 2!Bklr Hisain Co!lt«g«f MLhl^  fbr thiir Icatn Inttraaty 
guldaooe aod isuoh aneoangiaiiit aarlag tha aoaraa of this 
«DXk* t also ova ny aiiiQaTa gFatLta4a to IMP* C»IU Bataiy 
Oopartaant of Botaoyi lAilTarfltgr of &<&hiy Diahl for his 
rmj Tatoable siggastloiia mA andlglitaoliiK dlsoaatioQt vhieti 
halpadi aa mutsh in dafJUolag tha araas A>r IntantlTa ati^* 
Ky gr<itafU^ thaaks ara &m £br tha aatlatmea raodarad 
to ma lagr Dr* I«P«Sl0igh| Botanlatf laiim Botaolo Oard«iS| 
Hoii«r^ sad Frofiessor D»K«lloofaf Dfpartkscit of Botaayf 
VnlYarglty of Haadiag, United X.iagdbm fbr aandlag tha taxonoale 
lafbiftatldn raquirad aod to ny f tiaadt Mr* Subodh K« Sbara&f 
Dipartaaat of Botany, Uoivaraity of Mlhl| DUlhli Mn B» 
aibmaaisiiy Mr* E*p*S« Chauhaa and Klat Samat Nahnoodf 
HasaarohT.ab of Dapartaant of Ebtanyi anklr Huaala OAtagat 
for thalr h#p In various vayt* 
X aa atiio thinkfift to tha prlnd.pAf Proftaaor %ad 
Ahaad 4BL itj[.B3^  o^loagaat In tha Dtpartnant of Botany at 
Ziktr mwkin (bltagat Mlhi| and ^igafti Ha A i s UalTanltgri 
Ai igarh fbr ttoaomnKgaDflflit and hAp froB tSaa to tiaa* 
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Qit /liHtta 2ls2ik Mm* ooairiMff tikmt 9Q0 apMUt 
(WLUlSi 1973) t Ste ibltf •«&%»• of 41ttniN|lloa i t tiMi 
i^tlitni amn^prnv^ miai 9mmX t^ttitt •xteaUm to t it 
Bonatftin ITAOU of nm IrepiOi* tHo gonii i t toirosoateA 
1^ Ul * 3tS tpoolof ia Hit XnAlAa laNMitiiMftt (Bool«r| 
ort oflnflaod to tlit aiatiiiftt (900 m to 4t«ao K} | ozooi»t 
tvo ipoeiot liiloh oxtosA to ttio mHjr trtoto ioiith of 
Biffiaoara ta ooot oal ponlMnIir txAim (SfOOO »)* 
XISdlLllCSIBft ^ ^ * ^ v&Aolr AlttillNito4 la tho 
BlBftltjraft botwooD 900 » tnl 4|<80 ii*aool»r f • oiiA lliaMoa 
(1872> ftoopil9o4 a ?«rlotloi uaior tklo iptolot| milo 
GoUott (29B1) troottft irtr* ofuaoo^^ of looloir f • «nd 
tbQMcn a« a dlttlaot fyoolot* Ihli loggoito that ]> 
HiOyyUl f»f Ikio aiatlaioo ooaytliot loU dlffoioatlatoa 
popalatlms (a»a| IMi)* 
Znrootlsatlo&i oaivio4 out Iqr NM J^l <1913} in AvNUio 
vlolottf Ir foliiitlai (a9at ItMt iMif I tW oa ari^ib 
vlolott imft Ir Cltafia (1999t 19Sl| I9<«) m mem imnmn 
irlolottt nffooloa tho pattorat of vovlotloa oaA tbolt origla 
oaA ovolaitloa* Saoii iBfootlfatloat aro laoldag oa tbo 
south Aolia troploal wanttlaoat tlolotot Altoy to Hirov 
Ugbt Oft thi oiotro of orlglai MOIIOBIOMI of tpoolatloa 
aaA Hio Alitrllxitlonal lattotai of tho gomi tkHMm ^ tailM 
8 
•xptiMMotai l«f«stlgaUi»iis m JomAitA on Hi* tytcltt 
iQiul^itliii Hit aoiiiii«m BiMltjiMir** WL» tUm mM •trU^r 
•syHaaiMA ly VkXtallM (1MB)* 
jk tvamjr of Utt»atyrt ftnrMat tti*t an UoigrtttMitlo 
itoAlii imroXvisi •eo«|ii3raioiQflOAX tartttlffttiont liftvt bttn 
««ifvi«d cutl on Hit XoAiaa sptMti of ^SJSiMit iikfttOf«r lifts 
H«[i p«il.ittioil tiaot tlM iMt Miitiif7f tm9 9n3;r ^AMA to tti» 
prfVftUiit MDfusioii as 4issasss4 lalsf (9 • l l )« xt 1S| 
«l»«t«fo«i»| 9VoposiA to plan ottt a 4olailoA ooo«iiiiralol08leal 
inrostlfatlott ia XlfiliL m m f t owplox as a first stop 
tovavAs iBBAsrstaailai tiM pattoms of vaviatloa la Hia 
soath AsiliB nolots la vlfir of tlMlr flsvloiiltiapal^ taaEaaoalo 
la aaAoriitaadlai tho aote of spsslatloa opsvatlvo la Hio 
ooaplax* 
£a fiAdltlon« I t aiQr lo polatoA oat that ao lork has 
hoaa 4oaii on ssod govalmtloii as laflasaood bgr tsapsrataroi 
dlfforont mf Xsogths of Uchtf nslstaro aaA grovth honnaos* 
aialXarSar ihjrtoohMltal Inrostlgstloas la XJLStlib ^ ^ ratSisr 
asagfOi oxospt for tho vork of StoMilas f^ §iX* C^ LM7) ilio 
ttssA partition papor flhroattei^ailir for tlis aaaljrsls of 
phoaoUo OQ^ pouais of aa aaihlpXolift Ijyili^ to tliroir light 
on Its otrlfla* i t Is also proposs4| thtrof«rO| to aso Ihoso 
oxpsriaintal tochalqno to obtala data Hildi oouM holp la 
bottor qn&srstandlac of tho hrooA ooo**pfajrtlol^oal aahi np 
#f this iiq^tant gfmp tirdXviiig attiurUi populAtioiit of 
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idk« Gluowaoaii ftflAtlAA ani ^yiupliliail^ ioii Id 
BlVIItf Of UISRAXtmS 
2 a* tumtm Aim nmt&mmion 
^Dm ii«iiis £&j|||L^"»^ ftuntod iqr X4limMias (X7i3) | t u l 
wtm iiioJbiiltd in • MtUeot MA Ift nuw XittiA t t *tp^t«t 
noil t t t t l t HDIM** BMkir (lieS) yrotldiA tiM tmmait t«t 
2iigX«r « PiftntS: aaft v«t«fiiit«A alMut 400 •9t«tta • f UsHk 
QM isjavilgr «f tpMi^t AM fiMnI In Urn Wmttmwm 
^•ItplitfVf l« l Hit gmtxB i t *1M iilii«];r 41tinfente4 ia HM 
Soaiiitfii BMdfflitMt 2lM 99mtf ^t «rlfla gtntrftUI/ btll«v«il 
to bt la doath Aatrion Hitr* tti* f«iiis i t mil ttpvttinttd 
Itgr M augr M 0O«8O tpttiitt ftit Ite alfr«ti«n of lli» gtflnt 
fsroK HM troplMi aMBitaiaaiit i t l t t« fh« t«ap«m«« M M I 
aai i t i mlMtqiiitiil •AapUv* taAlfttlM lliiMi ^§ multtd 
ia tbB <mt]wr»t ttf « tegt •nUNir of aptoits ia Hit a»rtiitni 
Btaltilitrt (GmHPf iM7)t 
Za lUliA StolBtr f• tal Sboatan (2878) tttofiiittA XL 
tyttltt i^tnptd wsAtr Z tttlionti ktttA ta Hit attart 9i 
ttigat* Attohtini to atntapttt tai Siiifsr <li99)9 H M M art 
15 tfttiiit of XJyi]i. ia Xaliftt Aaaott t U llittt tpteltt 
mrt eoomMA to lli« UspwrftU tmm of tiit HiaUAgrmt ntlli 
m tmi 9pn9iMB tesMnAlig to tlM trofioftl. bolt of I M 
Miiiittiii»9 oail tifo tpoolot oxtoaliiii to HM HMitini Obots 
(2|000 »)• Of tliooot |> iiEBflUl U MOQpftoA oaljr ftroB tio 
BlaolAyofi* Ift aortte-uiatiJRi Hl«ili^«t i t oeoiift botmoa 
900 » ona 4|efi0 a milM la tlw iittoro aianliiyott St 
otoiiiAo tnm ILfdOO • to 3|JS00 m (iifOf lSM}t Sftolwr ft 
oaA HiowKA roeofaSJoi 3 tiriotioi vist i2iMEl» gnftm 
*flA iiBillttfllit teioA OR tHo »tiiro oad 4oiVOO of 
inflLgaiiitiia woA tlM fiNiMttiot ot obioiioo of otolMW 1n% 
GoUott (isei) tfootoA •or* ffimifflHW^ 9^ aooktr f• ooft 
SliOMoa lit o diotliitt opoilot* 
so tnAofOtaiH mo lottomt ^ taviotlon oal tte 
•oobftiiliiis ttiot fMorato i t is plant poiHUtiomii iifo»itioB 
oa ftoroiL Mologr (oiitiioiit tad poUiiiiitloB)t troo4tii<s 
•gritoa oiil Oio4 AifporooX i t oMoatiftX* Ihi vXtiHito 
iiteooii of * notaraul pomlotioa 4optaAo on its flaol dioioo 
oaoaf till omfUotinf if—inrti of 9oivodttoti?o ttrfttogioi 
aoodoA t«> ooatvoi tlio toloato of foaotlo fotiakililijrt 
mot of tlio ipoidot of US^ >unro botti oloistoftaoiui 
•ad «lMi«MftMnit fiemrt (l««iof, IMtt tiOoatiaOi 19«3| 
Ciaaaoa i|ii;L»t ^L^^ l BtottiOt IMO9 XOTSLf at9»}« mo 
elutnottiHKtt flowtri «ahiltf.t 4ltHrm% tilftpttvw lHr«itf t» 
%imgn ei*ost*poUliiiU0a I f imt t t t * 
^ f ifiiMiKiuBcmi flpwiri oytn 4iBPlJHt 9iii*3jf MfvAic 
htnaen tadi frtUaAroiit 4iiasitaM of m^^an t t tet iMifto* ia 
(Vlia i t illiA lAtSO H Mfllljr tllMAtt€ IMIIMMII tiMI IPllIf Ht 
Aiillitrt fii4 UMlr MuntoUvt apptaAagitf •ml Hit mmry* 
At mis iiUi« tut faiwtr i t tltlitr in lioriatnttl pltat «r 
tXit^tlgr iaoUiitdi tsA f ^ t t ig i t Htoatt rtotptiYt* In 
tbt tteoiift f l i ttt i lilt poiltn t i » t « ^ HitA into Hit t t f i l ^ 
gvaftiitiajr Hiiftt to tlM tnttritr ptiMd H i i ^ t t i t t t t 
pittfora to9 tbt vititSnc ptUinttort* mt 4itpTtflitnt of 
poUtn tiiktt pltot t t t vttaXt of tttoffvttiirt of Urn ptdietl 
lAiali IMriOft tbt tlmmt in t t tttpir inoiintA pttit i ta 
(Btttt i t i a9t9)* 
Vioilttt «rt w^omnvB^ ia t t t t poUiattt4| mdsljr 
I9f btatr ^M* IwrtiUlHitty boftr f U t t | ttiertnitr f U t t tadl 
toYtrtX i»tbtr tpt t i t t «f f U t t * Altbongb tbttaogtatot 
fiowtrt Miev t ifl4t tti^Et of tAtptttitot to Aifftrtnt inttot 
poiUnttioMf t t i fo f t r t i l i i t t i t i i Atot ottnf to taiurt 
btMtri^i^tr «P ^ * popKlttitn* Btttt it <i9n) ttuAioA ftM 
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poJUUsuiUoii M«iumliiM tMni BriUili vioUti moA r«oovAtA 
mom thi*9t ty^oitt t f Tftffl" B* tttfc^sttA timt i t «•& tt 
(anl HiA Mtiilltat toiitsot mill f lot i l gtnltftllii} ftadi 
(U) tliajiiiiK ^iliivlmir (tpeeififlftUar to IMMV* ptUta 
twm tin fiWttX >o«ar torfkM tnft i U MOiitqiaMit tvtatfir 
to tht Ifligt)t 
Two ooMMMi fMilag postiirt ftM ftotntiaj rooopdaoil 
(1) pmiii potitlon (aewMtt to vitltovt liildi tfo Itffor 
timi ttit n0mr) (11) tapla poiltloa (aioptod iqr WiiMo* 
iMOt liiifii aio •MlUy tmud tlM Howw)* 
Un llio pvQM potltloB I t i t oiKly tlio fTo^ttflt tad 
boOr f t t U on tho potAls* MIUJI ivoUag fsor atcttft tlit 
iaiortloiii of tho litoA Into tiM ooroUa toit dltpUoot tlio 
•tjrlt ttiicii voiultt la td» opoalaf of tht oom of oomoetlTO 
appmUft • anl ttia pollMi fUJUi m tlit tmtA maA prdbosolt 
of tlM vliltor* Tim «i«atllir of yoUaa Hdiii MJLo afin 
ttio iaooiit T»flot oonaldiyaUgr aoeofdlac to Ibo aso of llio 
flomr anil tho i l i t of HM latoot* 
St 1 ^ mpla position tho Iwlil it it vetatot raplAajr 
apiao«4oi«i« xnt iioi4 I t tiirastoA apiHa-doiait lato tuo 
ooroUt ttttt ami prolx>iolt ostoala for atottr* ZA Hilt oaao 
VoM poUin I t Aopotlto4 on tiM voatraX turfato of ti» laaoot» 
darmt «Jjftiitn«| tilt Mtar paStm»9mm is toaibt4 fer ^ )MI 
timilits until BMII t f tlit poiita iMtoatt •§fartgtteA on tht 
i«it« mill ia thit Mivfimar tlit iawet owfits rmnr 
U%%U hmA t f poUta fr«iii» 
••M liiifili tftktt I^UM* «• foUovsi nii irtliotoit t f tin 
vitit<Nr» loaltA with ptilMi f»«ia twm «a»tlitv fliwirt i t 
tut ttra4» i t sUfbtly r a t t t i t aiiA tiM v^XUuk 9mmmUU» 
at tiMi ojMttiai «f tlM ft i imtit tftTitgr* la tlit irtotst of 
toaohiag up to tin anotir tbt iiitA of tlw nt i tor agoia 
Aii^iatoii tbi atfl* foA tlM OOM of oonaootiTo appoalafot 
opoat to folotao a fiFoHi lot of poiSaa liiioii goto 4opoiitod 
on tlio )K47 of tlio Yioitet* Urn laiott thm nitlidiaitt its 
pvotetoiii oai mm ftgrlo fpriagt tetk to i t t origiaaX 
poiitioa<» SUM iafoot aov •onrioo a Aroia loiA of poUm 
for tlio aot of poUiaatioa to toM othor fiomt* 
fHo oaoiitogoaoao flowm avo tlar* Xbor aio pvodaood 
latov ia tto ooaooa onA oro oUicfttoari]|r oolfvpoliiaatod* 
fimr m% MTO oooAt ttiaa tlio timaofowRif fiownrt* 
itownrori iiif araotioa oa tbo poUiaatioa MiHaaiiMi of 
laAita Tioltti i t iaokiatf aoitlwr IMUI ongr imrostiiitiOBi 
lioiB H4O oa tlio aatnotit ia iMlaa tpoeiot of yioia« 
Bf2«3« II 
inlHmttiiig anA wifelMr»tiiiig i|«t«uif loifttdiac la timitfaA 
lif %Ui9fm(eam0 flAiwrt aal tuveiicli Mlf^foUiaitloii la 
«liiiMOCiiioiit f loMiTt l i i i l* «ittl»tt4l«c i t laroiti^l aitiit ia 
iaMi^ 9<il3Lliiiil«A «iiftiaM>f«Mia9 floiiivst I3w iro4iiiU«ii of 
Matt W «» aWJtifttetlly aaJ -^DeXlliifttaA alaitloiMMiit 
fl/onm ill aJifif's iraatttr liitii Hnt Isp niTiiiiyiiiBiiint i^wirt 
Wmmm mA maal Cisa6} ali<»ii4 ^nt HM yopilAtioiii 
aluow iKiHi atifSiif mi tftiidtes ait l i^ ta Huit tliigr Miataiii 
M f M a irttnaMU^ an i«il«li rn^mX mUm.m w t t , «iiA «t 
tiia t iM Mm Miljt;iftl& injimifseiil^ to pariittiift^ Hit i t f tatt i 
gmB^tm^ in tilt ttailt tiifif«Malt« 3liit i t ftxluipt tot 
of tilt iNittQiit for t i t tvolalitiiaqr tuttttt 9i Hi l i t in 
Hit tt^ptratt itiit* I t Hat fettn i^ffttttd tliat tin ^utt i t* 
iaolatioii In iq^i^t of m i a (Btattitf lt7B}« 
studLitt on tilt tfftt^iiif 9f9^ma prttaltnl Hi j ^ fffwy^ 
fvofiAt ft tliM to Hit tPiiiii 1^ atarilitr terntra i f aiqr* 
m 
Far •aootttftiX «il«iU»tl9A| plaat pofiilaliiftt mmOA 
th9 t t t i i pNAmH W •UiiAtigmaKm flomvt ttiftir* tut 
iorvlv*! of tut ponOa^on W ^mmiJoHm ftt liie •!%• of tUt 
l^ OFtntf ftnft proAiioiiig plantf in Ibo $tf«aiid oiolocittftl 
alftlioi null* ^M •oa.Mlifttloii of MV ottolofioal Moiiot i t 
oofT&od oiil 1^ «l»i ito4t pfoAm^ I f oHMwifaMiti floifort* 
m 2|ftlii ir#"41iportalL ppoittioa of tooAs Iqr slMg ff 
«ot«npU2iri of iwlltr flTf •^•mi tp^roini «al ylfows i t 
t ip i i fut i i i i r ia.ffei CBiUtjTt 1S90| itntitiof iHstpikMiiitA)* 
fo Mot l^ Mo iiiftlltiiiooi Hio tpoitt of lyybi^  iiov 
diffifont aiti^ifo tlvttoi^tiw* 
BMttio oal Ifwiti litTS wmm^UmA tm atjoop AltptrMti 
tyttoa In Ufili^ HMT tvo ( i | wymmmmlimy CiitpivttI iT 
tatt) «»l iUt 41pl0«mr (4itiNirMa> I r i^tt aal to2f 
OXplOtlVO OjOtl(iUMSl)f« 19MI tjfSIMOOtbOINiUI lMltll>% l l t t INMR 
«VOl90A to M i i U t O tOOi aOVOMHOi t l ^ l ^ tJNm tHO t i tO of 
(osuiMiit M9}t I t iiM tJito to«i ilioiai that tiofo i t o 
tpoQlfiii^ totMooa Hio iQioeiot of ant mA %im pwoljp 
i^ rnwoooiioroiit tarpo of tooft of lUiifa^ iUwrk%%$ iseth llit 
I f uttbiag i t t i i r f»«B Ibo ptf^t at a totait of ttJlf 
prtiAtet eooeanlTtUoiui at m» UH «f 9tr«at pUt^ (JUUMII« 
I t i i ) * 1% «Krt liBWfwf f lit 9ot»^<^ «ttt tiitt ao mvic luis 
hma. iimm to untertttai ^w 9HA UBftfrnl t i t i a n i i i of 
flMX^ popOAtioas viMliit fWHAHUIIr (m miltli 
ttftlm^l iwli«tioii Mtt| «al i t V^MU m ^w fi%t«tt mm§ 
tmt m im^imUx m% of mmmmmt i^UWUtm^ iim}^ So 
«4o^ ajiittiit tyoiiiiioittfr ttert^iiM* mn of tutto 
•4«|f|otl«ii» «P0 H M fvoiiiistt <if YH^tiflni wmOiH W Htm 
mmi»mmm%9 Plftnlt §mm^9 moA aittt&lii n/kma^ijm • • ! ! » • 
hiUtf l9' fiatli««|lqmi«liOfi9Ai tchMil iM faili m ttmaeHtrMiB 
jlSsBU^lWi ftnitlo flmlUUtst «»& ManilifRtiMi (lrtdiliaV| 
l i M | HiflA^t Ii03f iii44iacl«n| I i i f | Jdftf I M l f aiMum n. i;L#i 
I t f l H 3lit foiMitU tt?i«liailrf «• * alaytUic OMiition fur 
^M ppiMift of f iMioti i i i i i t f t l t t t t i I r i « i t t t f t t i t l ie i i 
(po3|«Hr|iiltii) ta l fefttAlag tjrtitat CQr«ait Wl}* 
I t t MMil VCHPll iMIt t t tR 40iif OR tJJt itKHKltiflllti 
irttrlAMHIir la Hftliyi Hit ttnAitt Igr mitatiat (JAify WB) 
tiifi^tt llitt tUt ttyitlilUtifI t t I t t t t Is toMt tptoitti i t 
j^attiotlJir nJit4» W» tnaqplt la X« ***^ » -^TPi.. M i t l i t n ^ 
aitlitt (ismtta*iil)t ta& %t l i t i ^ ImmA fota lAUyob ooaftatt 
IB 
«• ili«Xt«ir«A liftUUtt CuooCUiii) fvtalA tMtf HiMfMUvitUo 
YaXimtiiit (197S) ibowid tli» prwfaXaiiM «r p^ l^ MtUdlMS 
la X|j|J|L«> Hi ttuAliil tb!$ polyaarfHit Murritur of 
ialiMiiilna ipg^mam m tiiii&M if iMiekiiivilsr 4iVMt«a 
hftiv flu lilMi ytdaaolt) ia J^ »<^ 1*^ *T* )*» ^^ ^^ ^^  infttnatiea 
i t traUiikS* tft this M9i«l ftf vtvlAtloa* 
sinirt it i t teom tlitt aott tf Hit tpttltt tf IJila 
pyodutt l>otb tliitttgtwwt tad chttMOftarat fltvurt 
(mtoft lyOMf citattAi 2ttlk| VtlmllMi IM8| BttUiti 
19731} f &9mi»9 tf Ui l i i ltitv«f«r«| utt teUt l*tt4iiic 
htUrotTKOtityi %o Wit «nr ti^&ifiitatljr mm mmitmmmUl 
•xifta^o 2li« ottovrtutt «f thit pfcintmn iitt btta tapl^ r 
diMoatfernlti Igr VtXtiiUai (IMl) la kit ttolltt ta difliftat 
natural. ]^ o|ttlati«tit tf |> iJsMtBtk* 
lofcirattioa en ilMnolgrpit tad ftaotyvli vtrltliiUtr «a 
Zadita tptitt i t tot^Xttt}/ Xttldaf # Fivhaps (• MfiBtt 
tlUtndiiitX fftdiwit Mar Mtvt tt t» idtal •sftyiMflfctX 
tritta %» y«ftti ttM TtvitUon yttttiut ia tht matltyia 
•ioXitt* 
8«4t CaBOllQSOMAL ?AaX4fX0l Affi) HXBEXDXUnOir 
Plant popolAtlmt ar* ^nttmnA against •nrltMMfttftl 
tuMHUNU ^ gr vaXintiiii tmmmX •arlaatt rcvoUiag tnm 
fhroB&Miftl •?oltflioo mA mttvBPtH tiylriAi«iti«a« 
(3upoaotMft3. v«n«ti9a IMS tottn Miisldartd • ! on* ot %!)• 
pofSlUlt MMhaniawt of fptaiatKNi In Hfili, (Oliiittiii 19Bff 
I068t Qraatf Wa§ 2i7l)« 0ilaU»4 tf^owtoaftX linr«tli|^tliiia 
!!«•• t«v«>al«A txltiuiliPt 9o39i»lolil strltt la aoat af tiM 
Sortliam iMKUiiMM taiGit ia adiition la tiM oaoaalanal 
oaaurraneia of aaanylold aovlas (BOtWf ljBii| ClaMnit lfB91i| 
1M4| Owahofi IsaSf ltaS| 193«| liqrlar ani Bvo^naiiy 1JM0}« 
Mjrajl 0013} MooittiaaA «ifaa pti^^paU aoriaa la Apaaaaa 
Tiolata <i) mth tha iMiot aniwt i; » ^ CU) mth tiia teaa 
BQBftar X • lOf aal <iU) wttli tlia toaaa malBar X » }a# at 
augcaatad; tbat tlio apaalaa itfiioli ara fanaraUy" alaati.llad 
(X • «) alioiilA fea Iraaal^ irraA to aaatiaa fhaaaai1awtiBi| ahleii 
ia idiaraflitanaaA tor tlia baaa mm»mr X • «• ma aaatlan ftalaltai 
aariaa iuira iMoa ra^artaft iqr Claaaaa (IMI7) f»v IOM WnUk 
Aaarlaaa foirasantatlTaa* aa iiu«a4 tiiat tlia aaat^ ya at 
aaatloQ llafloatifHi ialoag to tiM aarlaa mth X • ISf HiUa 
tua aaatloa BoataUata* laU lailar tiM aarlaa mtti X » 10* 
aRaw^p ayapaa^iiwa>Tiyiw ^iwa ap^a^p^^ak^w^w a^ Hv^ RVHNiMHFaBi^ w ^W^F •^ i^ ^^^p Ha>Ti^ ^^ pwwp'^ p va jt^D/^- ia«b^p aapi^ apafc 
u 
(aim%t«r|t« txA ^hmnm i%»n} tluAitdi Hit wfUUiat of 
•oat of tHo SBAIAB ffMUt of JgUUfti tfwlqiini l> IKflBlft.* 
do tlwv liio tvo 9o3ri^lA otrlot • x « t i n i Z « I B , bm 
mtii lKl«if*09tolfi« Tariiitloii in £,• i m n i Ohi • I t oat 48) 
oaA 1^ * UXlHEIL ^^i^^* CBA • S8 onA ao)* Sin Otowwoot 
aor|iioXoi7 mB twgA to 1M tiatrkiiSar mXtmm la Iwlh X* 
iSCaiB& «>»& £i» Alilliai VOX* Cai « 4i}| •nl alM tiM 4iTft»iA9 
oteuploA tin OKlrtMl oiliKUo ««iiiitieiiO| Hill* polsPpIoliAt 
AiontaA lasen Paotort IMtf 20J1MP mA arotlHUi| 2M6| tad 
mptitrtcii ant mtiMVf 1971 vaperlod Hit ivovoloaio of 
to I t i dj.floldt* I t miif aoiitttod tiiat tuo «» i |^ af 
totfoploliAi alfiit bo ostotiatoi uttli flMilatloa and Um 
totvayloida aigiit liavo liad graator atoUitr to aolanlao tlio 
land timm tlia dif^ lotds miMi tlw loo toooitd aoao aOfOOO yoara 
ago* HoiMfOfI dotaUoi laftO'iooologioal. lanroatifatioiis m 
tlio peiaa;atioxii of the ai»layaii tUik ^^ noodad to asnfUni 
tliia Tioirt Sinoo i t la tmmttkUf baSiovad that •doffMag of 
nov 
avaaa of diitrlfctttioat forhapa tlio lomt aUitndi poXgrpioid 
10 
oeoaigniii hi^mt VMOliit In tin atMOtfii* iftih Hit glvwi 
wifttrttuftlBg cf tb» tola «f foly^lAl^i tut* wUm i t worth 
fwrttitr inrtitlittitntf 
mtiotii't t3i»l«fittl ttositt til tilt '9»m3sMi9m tf 
£»* MKISflfc ^^ (^^ ^ 4$£tmfm% ttoltflttJl altmt iMij tttttl. Hit 
•Atptivt t&f&ifi^ aMtt tf tilt iattrtptlftt msmmmm 
W9»iM%i(m» WmM mitt ttoM lit loitMi l^ tM tiM ttiiiitt of 
Chfttttrjtt moA antftt Qsmu 
Sitliiott ( l i i l} tt^ttrttt. IS tt «it 4ifl»li mm6»» tf 
iHtosttQiiit in X^  iUfalU* ^^ (^<> ^rttlri** 9t9tfttd Igr 
iKxyotr^tt iMt ^ t iiiywitoatt t»t t i l l i y in tiM fttt ifitii 
tilgti tliratttttat nndtart* 
2!itfit ttiaiiti Msnli t3^ thrtir liftit m Wm awdt itf 
4iff i f tatitt i^ t f ptlsn^lAt mtli ftftrtmt i t tbt 
•fc^^lwJBj^' '^^^•W^lr^W ^WiW^^^^^ IHPPPTBB^P'BP'^WW Wj^^^^m^w^W^f WW ^^W^^™ ^ ^ ^ ^^<^Nl^^1K^'^^WiV •WBBfr vMHt'lP^iWt' ^ ^ 
Uttiivti iigriNrSiliittitii i t yttlut t urtqeiaiiis l^t»»t in 
tbt gmm ijiJa (ittlBttt IftlOf artlatiAi aiM} ftltnUatf 
li62$« spttitt vitiiia tUt ttttiwit iifiitlAiat wvt fiptt^ 
tl»ta bttiwm Hit ^^tltt iNii^^liig t t AilXt»«iit ttttioot 
CaiftiiiMFii Ii84| dufiliafi liSit miitit Wm% Vtltatiiiti 
IMS)* iyrtifltltl ttttttt Mtwita i ipltl it taA tttrti^ldt 
gtralaatfi (Qirthogrt ^^^^$ V«l«iiftiB«| IMS) • • lAt 
ifliil« In o^wrt Hiir |voftii9t YiftNmis IqplKrlilt liOfili ar* 
•Itrili lit ini 
Aurtlto naphiploUs (TalmitltMiy 2911} • 2litM ttuAlM 
•ugftstt thftt «!• rtvMd««livt itolatieii littiMitii Aiffimiil 
•pMitt <if ||t2ik is UMI Miittq^iiaM of tiM dtidiliat flUmA 
fegr MtiffIII iigrtaridiafttlflii iorliif tiM ^mstm • f •voMULoa • f 
•pMltt* nils «lgllt >• OM t f HM «lli«f IttililllMM ttf 
ipteJAtion la tlit ftnui tU^* 
Zt iMgTf tlMit I t ••MiiilaA Igr •aptwitrtm Huit tin 
I2Jt2a MOIIUl •oaplM mtH I t i ttoUglttaUr iifftvtallattA 
popiiUtl<}Oi WBiOA fet « MltAMt «K9«riMttlftl (qrttM to aocpuui 
%im mtHMmXmm •€ tpttlAtlM la Hit Ml«tro9iiftl ttaptrttt 
KlwCUqrMi vloUtOf 
C B A F f i B • d 
mtmxAm sm mmom 
*; loss/ ...;4 
L^^ 
^^ i^U.MUKiVEB-''"''*' 
tvt> 
^•X* 
3«2» 
Q O f f B « f 3 
m$mt%v 
Vf^pOHA Vim • f M k^ 
if 
as 
17 
mtmum Am» mmm 
IR llglit Of «!• 4lM)]i«ioii Of tim pfmlmm •xforiomttl 
vovM ia mMh ^^  ^* ai^ tx^Mt l^ t til* l i t i t tloi^ to 
WHlMrotiii& ttm mtimdm of tpooiotloii SA SLaoliyoft vloloto 
10 to ooriT out o«o»piiriiolofio«l itontlatioa ttailloa* SSii 
vropofott fOUai ^  notli la Hslit MCSMl f^iinrtiK ! • iNiaod on 
tlio olijiotlvoi MBtloaod tiurot 
i« fo yofofti tlw pitt«Ria of fibimolrpii vivioliiu^ 
mmn$ m%Wl pomUtiiaii lidiibltSjii Alfforwit 
^»w^^Ofc l^FBj^ oWWiBiOO •PWWI^^P^' ^»<» OWW(p ^ • • ^ ^ ^ V w ' W ^ P ^ w O #WH^IBBIMPI^W]|W ^ H | r W 
i l * 10 ottlaoto mo ftoitlft vafii^Mlgr of popttlntions 
i l l * to aotoot ojtotTps Ct^ roKoioMiX iP«oos)| i f oiigr* 
l?f So throir Mgdi «a piUiaotloii atiliMiiMw and oooA 
AltpOfftolt 
V* ^ unlovstoiil tan soturo of aatft ^fi&aotioai «« 
oi^totofl Hgr Htfat of Alfl^iriat wotpo aoaftiiSf 
tii^ poroturo oaft wiatnsro* 
vi * so atoid^  ttio offii^ «r gvovlii iopOotori oa ooodi 
^fviaaUoai* 
as 
•t i« 2ft ttttliUali tb(B MlAiiansliipt mmag fcattKsftlljr 
I r alero« •»! aMro«a»Xt«iilMr Uetmiqjott* 
3ta« PHOPmm fun OF IKIIK 
26 itoUMt tiM 4«to for ftUiffitiMi «f Hit •bjt«U¥«t 
i« s«jyittUoii tf 8«« tuqpUnf alttt iMattd in dlf l^«it 
••««ft«crft]Ail««i ioiitt of iorllNtlitltfm RLmlaifts* 
kpmximUlT iIMM iaiivitaiilft Mr tMli 
p^pthktimM voaaA IM ttspM Igr mtlag vanlMi 
•I*«iA| ImgDi isA lMP«tAtli • f 2ii«f| iiil«»inlw 
graitti iMUt f»ii«t df ilmmtiMig s»dlttl| Itngth 
wA ter«a4tli «f l^uit) wmlA kt •ttlatttA tgr viiac 
•taaftaiA fUtlflifts deaiii flaadUunl iiviatlMi mA 
oonHUonti iin»||n»l« vatlftlilUIr in M M it2Mt«d 
aot|li»Jloglt«3. «»MarAet«Ni wmUonid atovrt I IMIA !»• 
•iSMitd Igr ttflBf tullabl* tlAUiUts CMABI 
•ItaAaii 4«fiatliB| totltltiint of vaviaUon and 
•nal^rtii of •ari«Mo>« maAmimA fOmU mdimA 
i U t SttAs of dlfftftal yopnlatioaf wmM 1m ««Jl3yiottA 
mA gtvalAftttA In f t t n ylatiSt XIM vtottipt of 
tad tttA iiSfifOftlt !iaiitt K^HMCYAtloat msM te 
•titiklMMiittA m ^ tlioM aiAo Ml gafdii^ i^foiai siSiAtt* 
V* 3«iftt froM iif4tii*«toiii ytfOlatioiit of ftnttiittllf' 
4lv«rpnH t t tM noitlA i t i M i to slMiiir •••& f tmi* 
^ P B H W < J W B B ' I O w ^ ^ O %r ^ r ^ • 0 ^ ^ W W H ^ ^ ^ W O F ^ ^ W ^ ^ i p H ^ W ^ k ^ ^ ^ P • • • p l ^ M M * -OmiP -HB^^^^P w ^ i ^ 
oal aoitfeoti ttftvift* 
• i t ilffoot of 4ittmfwM nmmmtimUmm of fpowD^  
UstMOBotf mmh M mxittm%l$B aoiAf xm^yi otoHo 
ioiAi c^ r«Uo aiSinoilJiO MAO fHoo^to Mii oylo* 
irii* aaili ix^tk* mA ixilbmmf^psMtgm evootot woaM bo 
Mfto moA tlio orotMdillt^ roMUcMisiiiiio HOQM IM 
9& 
Sila liar«r «irmit«i^ ASiiqr (BtU^altlii SMS) wntU 
!»• WMA U ttiitfgr tut iMoiilMry aitftbolli ireAiiots 
4iir«ritiit ! ••••• 
•tuAj tin i»9l«iii iMuiAt ^r |tM%lt«]Jr ilflirtatlftttA 
a H 4 t f s a • i 
HfiaAfURS Qnm 
llnr 'iaffkt 
.„, 1994t« la mm3^tl9 «f laliN^MPMMiin la a 
tmmmmmim 
p9ialatioa af itwlant unit* vlolatt* Aaa* li»* Bo%« Otfd* 
ilbQjL* of QniiUMf ikCDl <SM39 
ColaaU i^if ipoiat* A«a4oaif BfofSf y»7» 
Bftktf 9 MtS* 3^ fi3« atoAias in lUttara v&alats* m • 
«Baliar, tf* 19ldt Violat aaraiaaai • mw$m. 
Goalaati ftf ttipfttis aivltittt VlilMNiila* 2i MZ*U$» 
imm 
,„, ri i^i<iOi»« ^^ f lart l Ulalacr ^^ timm spelas 
..,, ,,, li?X« FaJPUaaUoa aieiuBil«M la ||iita« 
mw i%rioi* S i a«3«960f 
MBN li'Nit iS^ai^  «vo3itUQa la HftlA.* Am* ti»« 
Bot* 9aA% fljyi 9il^7i9« 
4 ipoBif i« I9?8t &••« Aiiptirtfta In sy^ da 
MKKliMaii iMtort mHi idttii MMag •»& taa&M attliiit 
8r«AtiiMf| A«o« ld8f« ifoiiti&<»itiaf itiiiiitti««iis« «f fimxyirpiii 
fdMlUitr la 93Lantt« MvaaoM la Ouiitifls* Jj|,t Uys«*lfiS» 
B««lEtr| Ot liSSftt llfiln la iAil«r wil Fr&atXi 0I« aa^irl. 
ftimam fiat S^ 3i3«k3fl* 
^ KrtiatiNii i t l^ii* i M Mi^ iyfti tUU% mm^B ©f iha 
aofta iat9i«A* 7«woat J^ria* Ssi^« sta*| anUt »»# 
la lliatt* M f*9$ HHMltaU Mt)« A Itenfla Ctalintvjr 
•Aft toiioa CB«i*B*i«) Gmam^mt atftttt* f t 4i*90« 
ClmaMai «^ iSSM§ QmmtiMl moA nfU§mm%imX lav^ttigationi 
CXaisatiii .r« 3M9» (SmmmmmB malNir ant »«lA^oiiilili» «f 
MM asrtli mmtifam ssttlts «f H i l i f Ann* Bol* volt 
2i3l.» €^itai%lo wA lii»neiil« tnvts^fttloiit 
on NilaaitMi violAtt* aivtdltfttt &»l* ]J|| 8lt«>9Qit 
» ., , - f (Smumi^ a#Bt stWL ftr» 3ii^* Sydi^iiyElfillittUL* 
•a«C«EiiftoStt A*P* i7l»« Pf^dromt 3|fl«Mi«|ft Hi^artUt mgnl 
IT fiwtort C» m* iifttiiyMitmi Fflttiiiiillndlliift« Anf• 
Fo«ii«rfiUt p«ci* i9aB* $^mM$ la iiair^^* ^^ trioa^sr of 
a iiiil»Hr«ia^ o«9«e»r;bii mioliitiwi of l^ tiHUio loliiiia fj|fi|ft 
QiB«9mX o«ii&d«r«ti<»ii • VtflMit Ai^Of SxpH* 3ta« 
i f 
SilMi ffmliitfiffliw fifl4 GteiMMMMlinliiB jtoitlom ^ Tit iMNPfwt'fctf 
eoai^* dtatiittt i^ MHAf 9«f*| fiiiii* ?irt Agiio* icptlt 
,,,,„„,,, t„.,„,,., Ii3ftt SttillM In liftti«43Mtltaii ilLo3«tt* i n * 
axsiti* 3i«# m u t dfiZlt i««s« 
MB Huirsotii a*8t 4^  PaolewPf J»a« 299I* A omtvlltttioii to tlM t «0Q«r <»f Uftl  ifeBia<  <3<tt»i*t J^ « of Bot* flt<^h sss i^Me* oot , 0*if* i.9aB« U i a i i i H i ^a* m m ionoa la ara of 
• f fiftdtoa pMii^ 't Q> tg^itlflg UJ I I * ) * Xtaolmui IE^) i 
liatMt Bmm too* ^2if(ii4t iBglaiiat 
3aatft|«ii| a* ^ BMIT I A*9* I973t 4 lHatloiuiiir of tte 
Floinviiii FiAiitt la soAift* a«3*x»B«| iiir mihu 
Stiftimi ai&oAn s«i Btl«t G«at lb anupii B*N* ItfS* fontlation 
3tobl»laSf Qtli* liao* ftiimtioQ moA Sfolalioii in Slglity Pliiitst 
GQlwMm Oilirorallir l>vtM| Hir iisrle* 
.: ,i,i.n.i,vri, ^ ^ ? * i 0 2 f * f O V t i U M l i O I I • » ! P t | l l l 4 l t i ( m 
ftrlftliUilgr In lilclMr pUaf^ m» Ut t uyi a37«394# 
Ifos* Aat9* Flill* &o«« j ^ i 22h&S^% 
df ftgoiaUon 0t plant grovl^# a*!** Bl«t«tkl« AH liirgtiton* 
twylm$ iblf% ^BroolaBiiif EtP* l^ ddit Qmmmism waSsmpw of 
TmmBmmf Ot I986f 3te fltint tpiojltt In tolaitloii to H^Mtats 
ITi^fI «r»S«6« 1 1 ^ * ClAlitogMicnsi f;^ 0iii2*8* mU mf* p 8i«49« 
?ait2iiuit| fi»a» aaat /ve j^ Ayer/. 4^; /s^^ 
MMMMNMM I9@6« fiomUoii MSt poljrflotfliliR la y^tm» 
?fOQ* aofi* Soe*i Bf Idit 3IS«3I@« 
3998 • ^^%&Uxmfmt ^ ^^ fi»ttrat« vioasts* 
Vjtm^t Him* S9o# Ulti 1^* 
MSi* VmUtim ftixl Sroliitioii la tlit gittot 
Ull^ yit,* I'lPtallftt 3|t IIKH^>dt 
10^* Sin t«xQeic»l0 tr«ft^amt ^ poSiraorpIile 
mtvtmi^ to i t t «3rt9l0glimJi «i9^$i» Atm« Bot* liool* 
yfiXUMf «rta« isi^t A mioUme^y of tut J^niviaf PIAIUS 
tga& £iia«# ^tb ^«) f <*«a^sid«e* ir^« 
•Sot to^i la oftglail* 
